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Syntheses
Synthesis of 1,3,5-(4-I-3,5-Et2C6H2-1-C≡C)3C6H3 (1)
1,3,5-(HC≡C)3C6H3 (0.900 g, 5.99 mmol) and 2,6-Et2-1,4-I2C6H2 (7.32 g, 19.0 mmol) were dissolved in triethylamine (60 mL), and PdCl2(PPh3)2 (0.250 g, 0.360 mmol) and CuI (0.090 g, 0.48 mmol) were added. The mixture was then stirred at 80 °C overnight. The reaction mixture was allowed to cool to room temperature, filtered to remove the precipitate, and the solvent was removed under reduced pressure. The resulting residue was passed through a short pad of silica using hexane as eluent.
Removal of the solvent afforded the crude product, and crystallization from hexane provided 
1,3,5-(4-I-3,5-Et2C6H2-1-C≡C)3C6H3 (1)
as
Synthesis of 1,3,5-{(4-HC≡C)-3,5-Et2C6H2-1-C≡C}3C6H3 (2)
1,3,5-(4-I-3,5-Et2C6H2-1-C≡C)3C6H3 (1, 2.000 g, 2.16 mmol) was dissolved in NEt3 (60 mL) and Pd(PPh3)4 (0.130 g, 0.11 mmol), CuI (0.030 g, 0.16 mmol) and trimethylsilylacetylene (1.20 mL, 8.57 mmol) were added in sequence under a N2 atmosphere. After stirring at 50 °C overnight, the reaction mixture was allowed to cool to room temperature, filtered to remove the precipitate, and the solvent was removed under reduced pressure. This product proved difficult to purify by chromatography, and so was reacted on without further purification. The residue was dissolved in THF (30 mL), [ n Bu4N]F (1.0 M in THF, 8 mL, 8 mmol) was added, and the mixture was stirred at ambient temperature for 15 min. After removal of the solvent, the residue was passed through a short column using hexane/CH2Cl2 
Synthesis of 1,3,5-{4-(4-HC≡CC6H4-1-C≡C)-3,5-Et2C6H2-1-C≡C}3C6H3 (4)
1,3,5-{4-(4-Me3SiC≡CC6H4-1-C≡C)-2,6-Et2C6H2-1-C≡C}3C6H3 (3,
Synthesis of 1,3,5-{4-(4-Me3SiC≡CC6H4-1-C≡C-4-C6H4-1-C≡C)-3,5-Et2C6H2C≡C}3C6H3 (5)
1
Synthesis of 1,3,5-{4-(4-HC≡CC6H4-1-C≡C-4-C6H4-1-C≡C)-3,5-Et2C6H2-1-C≡C)3C6H3 (6)
Preparation of aniline compounds 7 -10
General procedure: the octupolar alkyne (1 mmol) and 4-iodo-N,N'-diphenylaniline (1.450 g, 4.00 mmol) were dissolved in NEt3/THF (30 mL/30 mL) and Pd(PPh3)4 (0.092 g, 0.080 mmol) and CuI (0.019 g, 0.10 mmol) were added. The resulting solution was stirred at 80 °C overnight. The reaction mixture was allowed to cool to room temperature, filtered to remove the precipitate, and the solvent was then removed under reduced pressure. The residue was passed through a short column using hexane/CH2Cl2 (2:1) as eluent. Reduction in volume of the solvent afforded a yellow-green solid.
Compounds 7-10 decomposed slowly over a period of days, precluding elemental analysis.
Synthesis of 1,3,5-(4-Ph2NC6H4-1-C≡C)3C6H3 (7)
7 was prepared by the general procedure. Yield: (0.220 g, 0.250 mmol, 25% 
Synthesis of 1,3,5-(4-Ph2NC6H4-1-C≡C-4-C6H4-1-C≡C)3C6H3 (8)
8 was prepared by the general procedure. Yield: (0.190 g, 0.160 mmol, 16% 1947.77.
Preparation of NHC-Au acetylide complexes 11 -14
General procedure: the alkyne (1 eq., 0.100 mmol) was dissolved in THF (50 mL) and potassium tert-butoxide (0.138 g, 1.00 mmol) was added. The solution was then stirred at 80 °C for 0.5 h.
AuCl(NHCi
Pr) (0.186 g, 0.300 mmol) was added, and the solution was stirred at 80 °C overnight. The reaction mixture was filtered to remove the precipitate and the solvent was removed under reduced pressure. The residue was dissolved in CH2Cl2 (2 mL) and the solution was slowly added dropwise to 7 stirring hexane (200 mL). The mixture was filtered and the white solid collected, washed with hexane, and dried.
Synthesis of 1,3,5-{[(NHCi Pr)Au]C≡C}3C6H3 (11)
The compound 
DFT calculations
We undertook density functional theory (DFT) and time-dependent (TD-DFT) calculations to rationalize the experimental optical properties. All models were constrained to either D3 (organic compounds) or D3h (organometallic complexes) symmetry. In addition, isopropyl ( i Pr) groups of the NHC ligand in the laboratory gold complexes and ethyl substituents used as an aid to mitigate solubility issue in the laboratory compounds 9, 10, 13, and 14 were replaced with hydrogens for computational expediency. We constrained the dihedral angle between the planes of a substituted phenyl and the NHC group to 90°. Initial geometries were optimized using hybrid B3LYP 1,2 functional.
For TD-DFT calculations, the hybrid PBE1PBE 3,4 (or PBE0) functional was employed. The 6-31G(d) (for optimization) and 6-31G(d,p) (for TD-DFT studies) basis sets were employed for main group elements. Gold was modelled using the SDD 5 basis set and associated pseudopotential. All calculations were performed using the Gaussian09 6 program package. Abbreviations: H, HOMO. L, LUMO.
